Cytokine and intracellular signaling regulation of tissue factor expression in astrocytes.
There is evidence that inflammatory cytokines such as IL-1beta, TNFalpha, and IL-6 are involved in the pathogenesis of cerebrovascular disorders including stroke. One action of cytokines that contributes to diseases in peripheral tissues is upregulation of the procoagulant receptor tissue factor (TF). In the CNS, astrocytes are the primary cells that express TF; although little is known about how TF is regulated in these cells. Experiments were performed to evaluate the effect of cytokine treatment on TF activity in primary cultures of murine cortical astrocytes and in the human astrocytoma cell line (CCF). IL-1beta treatment induced a 2.5-fold increase in TF activity in the primary astrocytes and a 3-fold induction in the astrocytoma cells. TNFalpha treatment induced a 2.5-fold increase in TF activity in both the primary astrocytes and astrocytoma cells. IL-6 upregulated TF activity 2-fold in primary astrocytes, however, it had no effect on TF activity in the astrocytoma cells. The signaling pathways regulating TF expression in these cells were examined by using staurosporine, a broad spectrum inhibitor of serine-threonine protein kinases, and by examining the effects of intermediates in the sphingomyelin signaling pathway. Staurosporine inhibited IL-1beta-induced TF activity in the primary astrocytes but did not effect IL-1beta- or TNFalpha-induced TF activity in the astrocytoma cells. TF activity in the astrocytoma cells was upregulated 1.5-fold over constitutive levels by a ceramide analogue or the enzyme sphingomyelinase, however the ceramide analogue had no effect on TF activity in the primary astrocytes. These results suggest inflammatory cytokines can upregulate TF activity in astrocytes and the astrocytoma CCF cell line although the two cell types appear to utilize different signaling pathways to mediate TF expression. Further studies will be important to more completely define the signaling regulation of TF in astrocytes since alterations in brain TF levels may play a key role in CNS pathophysiology.